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Background: A rigorous cross-cultural adaptation process of an existing instrument could be the best option for
measuring health in different cultures, instead of developing a new tool, and prior to psychometric and validation
testing. The Dental Discomfort Questionnaire (DDQ), a validated instrument for assessing toothache in young
children, has not been cross-culturally adapted so far. This study aimed to explore the detailed phases of the
cross-cultural adaptation process of a pain assessment tool, presenting the example of the DDQ Brazilian-Portuguese
adapted version.
Methods: The study design was based on the universalist approach, which consists of a sequential analysis to assess
the relevant phases of a cross-cultural process before testing the measures of the instrument: conceptual, item,
semantic, and operational equivalences. Systematic information was gathered from the literature, expert discussions,
translations, and pre-testing through cognitive interviews with Brazilian population.
Results: Detailed description of the three major phases for a cross-cultural adaptation process was given. Notes of the
changes done in the structure of the presented instrument (DDQ) were specifically pointed out at each phase. Conceptual
and item analyses showed that there are similarities in the DDQ construct between the original and Brazilian cultures
that require minor modifications. Translations and back-translations allowed the development of the preliminary
Brazilian-Portuguese version of the DDQ, which was tested and underwent other minor changes to improve its
comprehensibility.
Conclusions: Describing the phases was important to show how changes are made in a cross-cultural adaptation
process of an instrument. This also could help researchers in adapting similar pediatric pain assessment tools to
different cultures. A Brazilian-Portuguese version of the DDQ was presented.
Keywords: Methodology, Transcultural study, Assessment, pain, PediatricsBackground
Pain is a common experience in children starting in in-
fancy [1]. Part of the definition of pain by the International
Association for the Study of Pain (IASP) summarizes
pain’s relief relevance for health professionals, mainly
those caring for children: “The inability to communicate
verbally does not negate the possibility that an individual
is experiencing pain and is in need of appropriate pain-* Correspondence: anelisedaher@terra.com.br
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unless otherwise stated.relieving treatment. Pain is always subjective. Each indi-
vidual learns the application of the word through expe-
riences related to injury in early life” [2].
Although self-report is considered to be the gold stan-
dard for assessing pain [3], immaturity in communication
in young children could be a barrier to understanding
their feelings or how they can express their pain [3,4];
therefore validated observational tools are recommended
as more reliable than self-reports for facilitating pain as-
sessment in young children [5,6]. To the best of our
knowledge, the Dental Discomfort Questionnaire (DDQ)
is the only published validated observational tool for
assessing exclusively dental pain in children under the agetd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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reporting pain-related behaviors accordingly child’s oral
habits to be completed by parents on behalf of their
children; the final version of the DDQ, validated in the
Netherlands, has 8 items and good psychometric proper-
ties [7].
The English-language version of the DDQ has been
used in several studies in the literature [8-13], but it has
never been cross-culturally adapted through a rigorous
methodology for its application in other cultures. Be-
cause child health care is influenced by language and
cultural issues [14], particularly for the assessment of
pain in children [15], exploring the original DDQ across
different cultures is important before its extensive use in
different communities. Moreover, there is a lack of pub-
lished studies regarding other dental pain assessment in-
struments, specifically for children less than 5 years of
age. In Brazil, there is no validated instrument for dental
pain assessment in preschool children. As recently hap-
pened for health quality of life instruments for Brazilian
population, researches at this point has two alternatives:
developing a new instrument or cross-cultural adapting
and then validating an existing one [16]. Our hypothesis
was that cross-cultural adapting the DDQ could possible
discharge the need of the whole process of developing a
new instrument.
This study aimed to present the detailed cross-cultural
adaptation process of a pain assessment tool across two
different cultures and languages, based on the universalist
approach and using the example of the Dental Discomfort
Questionnaire adapted for Brazilian Portuguese-speaking
parents/children before the validation testing.
Methods
Study design
This study, approved by the Research Ethics Board of the
Federal University of Goias (UFG), Brazil (#127/09),
followed the Declaration of Helsinki’s principles. During
each phase of the study, anonymity was guaranteed, and
the participants (professionals, professors and children’s
parents) were informed about the research and asked to
sign an informed consent form explaining the risks and
benefits of the specific phase and the entire study.
The study design was grounded in the universalist ap-
proach for cross-cultural adaptation [17-21]. In psychology,
cross-cultural universalist methodology assumes that even
though a construct could be based on a universal under-
lying process, the meaning of the items of an instrument
have to be adjusted for each culture [22]. Although the
8-item DDQ is the model that was validated for the English
language, complete 12-item DDQ concerning child’s oral
habits (Additional file 1) was chosen to be adapted inten-
ding to explore the equivalences and relevance of all of the
original items in the Brazilian population.Conceptual equivalence and item equivalence
The DDQ was first obtained from the author of the ori-
ginal version. Then, the DDQ conceptual equivalents for
the Brazilian culture were investigated by reviewing the
pertinent literature to understand the convergent and di-
vergent points of conceptual equivalence for the ques-
tionnaire’s structure as well as dental pain perceptions in
the target population. To improve the investigation of
conceptual equivalence, the theme (dental pain per-
ception) was extensively discussed by pediatric dentists
experienced in caring for children in a focus group.
Item equivalence was assessed in the same focus
group. Five Brazilian pediatric dentists (purposive sam-
pling) invited to participate in the focus group discussed
their perceptions about preschoolers’ dental pain [23]
and about the relevance and acceptability of each DDQ
item (Table 1). Participants were asked to comment on
each item of the DDQ for its relevance for use in Brazil
using the following responses: relevant; relevant, but
needing minor modifications; little relevance; or not
relevant. Two questions were added to complement the
investigation of the importance and acceptability of the
DDQ items for use in the Brazilian population: “Are the
main behaviors related to toothache exhibited by Brazilian
children included in this questionnaire?” and “Is there
some relevant behavior about toothache that is not in-
cluded in the DDQ?”. The discussion was audiotaped and
verbatim transcribed to be analyzed.
The decision regarding whether to continue the DDQ
adaptation process for use in Brazil was based on the
positive outcomes for the conceptual and item equiva-
lences [17]: (A) for conceptual outcomes - the construct
is likely to be equally valid in both the original and tar-
get cultures; the importance of the domains varies bet-
ween the two cultures; one or more of the domains used
in the original instrument is not relevant to the concept
of dental pain in the target culture; and the domains are
different in the source and target cultures; (B) for item
outcomes - the items can be used in the target version
without modification; the items require minor modifica-
tions, but may be used, more or less, in their original
form; replacement items must be used; and neither the
existing nor the replacement items can be used.
Semantic equivalence
Because the languages for the source instrument (English)
and the target instrument (Brazilian-Portuguese) are not
similar, translation and back-translation were required
[20]. The semantic equivalence was assessed to verify the
similarity of the meanings and applicability of the terms
between the versions and was based on the four steps
proposed by Guillemin, Bombardier, and Beaton (1993)
[20]: Forward translation, back translation, consensus ver-
sion after an expert panel, and back translation of the
Table 1 Participants’ opinions about the relevance of the
Dental Discomfort Questionnaire (DDQ) items in Brazilian
culture
DDQ questions/items Relevance of items(a) as judged
by each of the five participants(b)
Does your child have toothache? (1), (1), (1), (1), (1)
If sometimes or often is the:
Toothache during meals?
(1), (1), (1), (1), (1)
If sometimes or often is the:
Toothache during the day?
(1), (1), (1), (1), (1)
If sometimes or often is the:
Toothache during the night?
(2), (1), (2), (2), (1)
Do you notice the toothache
yourself?
(2), (1), (1), (1), (1)
Does your child indicate the
toothache to you?
(1),(1), (1), (1), (1)
Biting things off with their back
teeth instead of their front teeth?
(2), (2), (2), (2), (2)
Putting sweets away just after
starting eating?
(1), (3), (1), (3), (1)
Starting to cry during meals? (2), (1), (1), (1), (1)
Having problems with brushing
upper teeth?
(1), (1), (2), (2), (1)
Having problems with brushing
lower teeth?
(1), (1), (2), (2), (1)
Having problems chewing? (1), (1), (1), (1), (2)
Chewing at one side? (1), (1), (1), (2), (1)
Suddenly grabbing his/her cheek
during eating?
(1), (1), (1), (1), (1)
Suddenly crying at night? (1), (1), (1), (1), (1)
(a)The participants were asked to determine the relevance of each question/
item as follows: (1) relevant, (2) relevant, but needing minor modifications,
(3) little relevance, or (4) not relevant.
(b)Purposive sampling strategy: 5 pediatric dentists from public service and
private practice, and who had varying experience caring for children (1, 6, 9,
20 and 22 years of pediatric dentistry).
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evaluated by the author of the original DDQ.
In this study, the translations were performed by three
independent translators who were native Brazilian-
Portuguese speakers: a retired high school professor with
a Bachelor’s degree in Arts and Languages (particularly
English), a professional translator, and a bilingual health
professional with clinical expertise in child dental care
(the only one who was aware of the questionnaire’s
intention and subject). Back-translations were also per-
formed by three other translators living in Brazil who were
native English speakers and fluent in the idioms and collo-
quial forms of the Brazilian Portuguese language but were
uninformed about the intent of the DDQ.
The back translations were compared with the original
DDQ to solve any divergence problems, to determine
the need for the elimination of any inadequate informa-
tion for the target population and, finally, to present a
preliminary consensus version (to be back-translated toEnglish and sent to the author of the original DDQ for
evaluation) or to recommend another translation/back-
translation process. The experts were a professor with
experience in public health and epidemiological studies
using questionnaires, two pediatric dentists with sub-
stantial clinical experience, and two professors with a
large amount of expertise in cross-cultural adaptations
of questionnaires.
Operational equivalence
Operational equivalence was evaluated by applying the
preliminary version of the Brazilian-Portuguese DDQ to
30 Brazilian caregivers of preschool children (conve-
nience sample) attending the UFG dental clinic or uni-
versity hospital and using cognitive interviews to assess
the format and comprehensibility of the translated ver-
sion [17,24]. Cognitive interviews were performed by
one trained interviewer (principal investigator) to iden-
tify possible problems with a pre-testing exploratory
analysis. The interviewer first explained the goals of the
questionnaire and asked the caregivers to sign a consent
form. The respondents filled out the questionnaire indi-
vidually, with constant monitoring by the interviewer,
who attempted to answer questions and resolve misun-
derstandings following the probing method of cognitive
interviewing [24]. All of the interviews were audiotaped
for further analysis.
After discussing the problems detected in the format
and the difficulties reported by the respondents, the
interviewer, one professor of pediatric dentistry and the
main author of the original DDQ created the final ver-
sion of the cross-cultural adapted Brazilian-Portuguese
DDQ.
Results and discussion
Conceptual equivalence and item equivalence
The DDQ items and concepts were considered to be
equally valid for testing in the Brazilian population. The
items were found acceptable for use with minor or no
modifications needed, excepted translation; thereby en-
couraging the study of other types of equivalence [18].
The constructs employed in the development of the ori-
ginal DDQ were considered appropriate for use in the
Brazilian culture. Toothache as reported by parents of
Brazilian children was used for epidemiological purposes
in the most recent national survey [25] and children’s oral
habits during daily activities as related to the DDQ items
(eating, brushing teeth and sleeping) were adequate as
pain-related behaviors in Brazilian children [26,27].
Out of five participants in the focus group two found
that only one DDQ item (“Putting sweets away just after
starting eating?”) was of little relevance because they
argued whether parents could in fact relate this action to
a toothache (Table 1). However, the item was kept for
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swered by measurement equivalence that was tested in a
subsequent study [28]. All of the participants considered
all of behaviors included in the DDQ to be adequate and
did not suggest the addition of any item.
Strategies for reviewing the literature and discussing
items with dentists specialized in pediatric dental care
were considered to be adequate for evaluating the rele-
vance of the questionnaire in the target population, as
described in the published guidelines [17,19]. Members
of the target population were not involved in this
process because the concepts included in the ques-
tionnaire had already been tested in similar Brazilian
populations as part of other questionnaires or surveys;
therefore, a review of the literature provided sufficient
exploration. Thus, the focus group methodology enabled
important in-depth understanding of the relevance of
dental pain as perceived by health professionals with ex-
tensive experience caring for the target population [29].
Another exploration of Brazilian pediatric dentists’ per-
ceptions about dental pain in preschoolers showed the
need of a validated instrument to systematically assess
dental pain in this age group [23].Table 2 Items from the Dental Discomfort Questionnaire (DD
version
Toothache items from the original DDQ (Part 1)
1. Does your child have toothache?
If sometimes or often is the:
a. Toothache during meals
b. Toothache during day
c. Toothache during the night
2a. Do you notice the toothache yourself?
2b. Does your child indicate the toothache to you?
Oral habit items from the original DDQ (Part 2)
Is your child:
1. Biting things off with their back teeth instead of their
front teeth?
2. Putting sweets away just after starting eating?
3. Starting to cry during meals?
4. a. Having problems with brushing upper teeth?
b. Having problems with brushing lower teeth?
5. a. Complaining about earache during eating?
b. Complaining about earache during the day?
c. Complaining about earache at night?
6. Having problems chewing?
7. Chewing at one side?
8. Suddenly grabbing his/her cheek during eating?
9. Suddenly crying at night?Semantic equivalence
A consensus-based preliminary Brazilian-Portuguese
version was created by an expert panel that performed
this process extensively reviewing the words, terms and
expressions of the back-translated versions. After exa-
mining the meanings of terms in the three translated
versions, all of the items were changed from the original
DDQ to this preliminary version (Table 2). Extrapolating
the aims of semantic equivalence, the participants on the
panel suggested replacing the circles (Additional file 1)
for the response options with a table containing columns
for each option that needed to be marked.
Because some children in Brazil are accompanied by
their caregivers (such as grandmothers) and not their
parents, the term “the child” was chosen instead of “your
child” as a more appropriate reference for the child.
Moreover, the experts suggested repetition of the initial
question “Is your child” for each item to improve under-
standing. None of the modified terms affected the con-
cept of the original DDQ, but the questions could be
more easily understood by the respondents.
There is a lack of standardization for the semantic
equivalence phase, despite its relevance for the cross-Q) in the original version and the preliminary Brazilian
Toothache items after modifications (Part 1)
1. Does the child have toothache?
1a. How often does the child have toothache during meals?
1b. How often does the child have toothache during the day?
1c. How often does the child have toothache during the night?
2a. Are you aware when the child has a toothache?
2b. Does the child show you when he/she has a toothache?
Oral habit items modifications (Part 2)
(The expression “Is your child” was excluded)
1. Does the child bite with the back teeth rather than the front teeth?
2. Does the child get rid of (spit out) sweets immediately after starting
to eat them?
3. Does the child begin to cry during meals?
4. a. Does the child have difficulty brushing the upper teeth?
b. Does the child have difficulty brushing the lower teeth?
5. a. Does the child complain of earache during meals?
b. Does the child complain of earache during the day?
c. Does the child complain of earache while sleeping?
6. Does the child have difficulty chewing?
7. Does the child chew on one side only?
8. Does the child suddenly squeeze his/her cheek when eating?
9. Does the child suddenly begin crying at night while sleeping?
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study to accomplish DDQ semantic equivalence [20]
were also reported in another study on two general pain
assessment scales [30]. Finally, the preliminary version
of the DDQ adapted for the Brazilian population was ap-
proved by the original DDQ author for testing in the
next phase.
Operational equivalence
All invited caregivers (n = 26 mothers, n = 4 other rela-
tives) participating in the cognitive interviews were cate-
gorized as having low socioeconomic status and filled
out the questionnaire on behalf of their 1-5-year-old
children. The probing method was chosen for cognitive
interviewing to facilitate the interviews for respondents
giving them the chance to do not feel depressed to fill
out the questionnaire and to immediately resolve any
questions [24,31]. This sample size is reasonably large
for detecting problems with an exploratory aim related
to this cognitive interviewing approach [32].
Because the respondents found that the examples pro-
vided in the orientation part of the questionnaire (before
the items) were somewhat confusing, researchers re-
placed them with two statements: “Please do not leave
any question blank (no response)” and “Fill out the ques-
tionnaire by marking an “x” for the alternative that best
matches your response for each of the questions”. In
addition, the table format recommended by the expert
panel was replaced by parentheses with a space to mark
an “x” before each choice, which is a more commonly
used format in Brazil [33]. Respondents also showed
confusion when transitioning from Part 1 (toothache) to
Part 2 (oral habits) because the numbering for the list in
Part 2 was restarted. Thus, the numbered list was con-
tinued through that transition, with the first question of
Part 2 numbered as 4. Regarding the individual items,
only item #8 had to be modified: “Does the child sud-
denly squeeze his/her cheek when eating?”. The term
“squeeze” was sometimes understood as “bite” and was
replaced by another term based on one respondent’s
suggestion: “suddenly lean a hand on his/her cheek when
eating”.
There is a lack of specific guidelines for the cross-
cultural adaptation of scales for pain assessment, even
knowing the complexity of cultural influence on the as-
sessment of a child’s pain [15]. Therefore, the final
cross-cultural version of the DDQ adapted for the
Brazilian-Portuguese language (Additional file 2) was ob-
tained based on a rigorous adaption methodology pro-
posed for health related quality of life instruments
[17,18,20]. For validation purpose, measurement and
functional equivalences of the present adapted version
were thoroughly explored in another report [28]. Herein,
we presented how was carried out the cross-culturalprocess of a pain tool to be used in different cultures,
using the example of the first detailed description of the
adapted Brazilian-Portuguese version of the DDQ.
Conclusions
The cross-cultural adaption process of the Dental Dis-
comfort Questionnaire was imperative before its final
validation testing, because it enabled the researches to
define DDQ as an instrument with universal concepts
that could be used for Brazilian children after modifying
its format and a few terms. The description of each
phase of the cross-cultural adaptation is also relevant to
inspire others to revise child pain assessment tools
across different cultures.
Additional files
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version).
Additional file 2: The Dental Discomfort Questionnaire, Brazilian
Portuguese adapted version.
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